Introduction
The (Na+ + K+)-ATPase is a plasma-membrane protein of animal cells that transports sodium ions outward and potassium ions inward against their electrochemical gradients [1]. The (Na + + K +)-ATPase is characterized by its requirement of ATP, Mg 2 + and Na + on the cytoplasmic side and of K + at the extracellular side [2] [3] [4] [5] .
An intermediate step in the pumping cycle is the phosphorylation of the protein. Magnesium is a cofactor required for phosphorylation [1, 6] and for pumping activity [7, 8] . At least in part of the pumping cycle the catalytic function of magnesium can be replaced by other divalent cations Correspondence: Dr. H.-J. Apell, Fakultlit fUr Biologie, Universitat Konstanz, D-7750 Konstanz, F.R.G.
[9-12]. However, none of the substitutes is as effective as Mg 2 +. Of special interest is the role of calcium which is the most common divalent cation in the cell besides magnesium. Calcium is reported to compete with magnesium [13, 14] .
Sodium as cofactor for the enzyme phosphorylation could not be replaced by other cations in the case of isolated enzyme [10] whereas lithium was found to substitute partly for sodium in experiments with (Na + + K +)-ATPase in erythrocyte membranes [15] . Catalytic activity and sodium transport are concentration dependent [8, [16] [17] [18] [19] [20] [21] [22] and are competitively inhibited by potassium on the cytoplasmic side of the membrane [15, [23] [24] [25] . Recently an influence of pH on sodium binding was reported [26, 46] . In contrast to the highly selective role of sodium at the periplasmic binding site the potassium ion can be replaced by a variety of other monovalent cations at the cytoplasmic binding site [15, 16, 25, 27 
